In vivo effects of dialysate flow rate on Kt/V in maintenance hemodialysis patients.
It is generally assumed that hemodialysis adequacy is only minimally affected by increasing the dialysate flow rate (Qd). Recent in vitro studies showed that dialyzer urea clearance (Kd(urea)) may increase substantially more than expected in response to an increase in Qd. Because these studies implied that dialysis efficacy may benefit from greater Qds, we studied in vivo the effects of various Qds on the delivered dose of dialysis in 23 maintenance hemodialysis (MHD) patients. Hemodialysis was performed at Qds of 300, 500, and 800 mL/min for at least 3 weeks each, whereas specific dialysis prescriptions (treatment time, blood flow rate [Qb], ultrafiltration volume, and type and size of dialyzer) were kept constant. Delivered dose of dialysis, assessed by single-pool Kt/V (Kt/V(sp)) and double-pool Kt/V (Kt/ V(dp)), was measured at least three times for each Qd (218 measurements). Mean +/- SEM Kt/V(sp) was 1.19 +/- 0.03 at Qd of 300 mL/min, 1.32 +/- 0.04 at 500 mL/min, and 1.45 +/- 0.04 at 800 mL/min. The relative gains in Kt/V(sp) for increasing Qd from 300 to 500 mL/min and 500 to 800 mL/min were 11.7% +/- 8.7% and 9.9% +/- 5.1%, respectively. Kt/V(dp) increased at a similar percentage (11.2% +/- 8.9% and 10.3% +/- 5.1%, respectively). The observed gain in urea clearance by increasing Qd from 500 to 800 mL/min was significantly greater than the increase in Kd(urea) predicted from mathematical modeling (5.7% +/- 0.4%; P = 0.0008). Removal ratios for creatinine and the high-molecular-weight marker, beta(2)-microglobulin, were not affected by increasing Qd from 500 to 800 mL/min. The proportion of patients not achieving adequacy (Kt/V(sp) >/= 1.2) was reduced from 56% at Qd of 300 mL/min to 30% at 500 mL/min and further to 13% at 800 mL/min. It is concluded that increasing Qd from 500 to 800 mL/min is associated with a significant increase in Kt/V. Hemodialysis with Qd of 800 mL/min should be considered in selected patients not achieving adequacy despite extended treatment times and optimized Qbs.